Introduction
The umbilical cord contains two tubes of hypoblatic origin, the vitelline-intestinal and allantoic ducts, and their associated vitelline and allantoic (umbilical) blood vessels. In fact it is a combination of blood vessels in which the tunica adventitial coat is formed by Wharton's jelly. The umbilical cord has two-way traffic: the arteries carry blood pumped by the heart away form the fetus and this circulation surrounds the vein normally. The umbilical vein returns blood to the fetus from the placenta rejuvenated with oxygen and nutrients and devoid of waste products 1 . It has been estimated that by 31 weeks, the umbilical cord must carry 70 quarts of blood per day, moving at 4 miles an hour. This remarkable organ also must participate in fetal growth milestones. Additionally, it may act as an assist pump to the fetal heart 1 .
Diabetes exerts a heavy toll on the vascular system. Vessels of all sizes are affected from the aorta down to the smallest arterioles and capillaries. The aorta and large size and medium size arteries suffer from accelerated severe atherosclerosis 2 .
Gestational diabetes is important because of both its high prevalence and the possible fetal and maternal complications. According to Haver et al. 3 , approximately 2% to 3% of pregnancies are affected by diabetes mellitus, and 90% of them represent gestational diabetes mellitus. It has also been indicated that approximately 5% of all pregnancies are complicated by gestational diabetes mellitus 4 . The incidence of this disorder in our country is 6.7% of all pregnant mothers 5 . In western countries, the figure ranges from 0.15to12.3% 5 . Maternal hyperglycemia leads to excess fetal insulin, which itself is a growth hormone for the fetus. Thus offspring of mothers with gestational diabetes mellitus have higher birth weight 6, 7 . In a microscopic study, Singh 8 found rupture and erosion of the endothelial lining of the umbilical arteries that resulted in increased permeability and haemorrhages. He also found unduly dilated umbilical vein, disruption and degeneration of muscles fibres. Thus diabetes has effect on the gross morphology and also on the overall vascular structure of the umbilical cord.
Since the umbilical cord acts as a communicating channel between the uterine vasculature and the fetal vascular tree. And it is most likely that any condition that brings about any change in the uteroplacental vascular tree should have effect on these blood vessels too and this in turn might have effect on the wellbeing of the fetus So, the present study was aimed at exploring the morphological features of the umbilical cord in pregestational and gestational diabetic conditions of the mother and quantifying some histological components of the umbilical cords in the study groups.
Materials and Methods
A total of 60 umbilical cords with placentae were collected. Of them, twenty specimens were collected from mothers with normal blood glucose level, tweenty from mothers suffering from pregestational diabetes mellitus and twenty were from mothers developing diabetes mellitus during the gestational period. Mothers with Rh-negative blood group, Positive VDRL test, Eclampsia, Preeclampsia, Positive HBs Ag test, Hypertension ,Multiple pregnancies (twin, triplet) ,Delivery of a stillborn baby were excluded from the study.
Cord diameter was measured with a metallic tape at the cut surface of the cord at a site about 10 cm from (distal to) its attachment with the placenta. Two readings were recorded one, the maximum diameter and the other was also maximum which was drawn at right angles to the maximum diameter. Then the mean of these two measurements was considered as the average diameter of the umbilical cord and it was expressed in millimetres.
One centimetre long tissue from the umbilical cord was processed for histological study. Steps in the processing of the tissue included fixation, dehydration, clearing, sectioning, staining and mounting .
The cross-sectional area of umbilical artery I, umbilical artery II and umbilical vein were all measured by the following equipments and materials.
Binocular microscope equipped with a drawing tube (Olympus model CH40, RF200), Stage micrometer, Drawing sheet, pencil and measuring scale, Light source for the drawing sheet and Computer with the software AutoCAD.
Tracing of the outline of the vessels were done by camera lucida drawing.
The traced vessel areas were scanned in to a computer and the areas were measured using the AutoCAD soft ware.
Area of the umbilical vessels were expressed in square millimetres (mm 2 ).The AutoCAD value was converted into real value by dividing the magnification times.
The luminal cross-sectional area of the umbilical vessels were measured by the same method like that of cross-sectional area of the umbilical vessels. 
Results:

Discussion
Normally two umbilical arteries and one umbilical vein are present in the umbilical cord.
One of the cord showed three umbilical arteries of which fusion had occurred between two through their media in the GDM group in the present study
Weissman and Jakobi 7 in their study found that in pregnant patients with gestational diabetes mellitus, the umbilical cord was significantly larger in fetuses of mothers with gestational diabetes than in normal population . In the present study the mean diameter of the PDM (11.83mm±0.98mm) group was higher than that of both GDM (11.42±1.35 mm) and Control (11.2±1.77mm) group.
In the present study, the mean total cross-sectional area of the umbilical vessels in sq.mm are (7.16 ± 2.69) Control group, (6.54 ± 1.54) PDM group and (6.47 ± 1.86) GDM group respectively. This indicates umbilical vessels have a tendency for dilatation and thinness in diabetic condition which coincides with the study of Singh 8 Also, in the present study, the mean luminal crosssectional area of the umbilical vessels in sq.mm are UA-I, (0.55 ± 1.10) Control group, (0.08 ± 0.05) PDM group, (0.11± 0.11) GDM group. In UA-II (0.31 ± 0.8) Control group, (0.063 ± 0.08) PDM group, (0.06 ± 0.03) GDM group and in UV (1.28 ± 1.80) Control group, (1.02 ± 0.92) PDM group, (0.71 ± .44) GDM group respectively. But there was no significant difference between the three groups. The luminal cross-sectional area of umbilical vessels in both PDM and GDM group are narrower than that of Control group which is suggestive of atherosclerotic change 2 in the vessel wall.
Singh 8 showed rupture and erosions of endothelial lining of umbilical arteries resulting in increased permeability of the vessels in diabetes. He also found unduly dilated umbilical vein. Such type of finding had been documented in this study In the present study too, the endothelium of a considerable number of blood vessels had erosion. In one of the cord a greatly dilated vein was observed.
